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m m m 

^ymmmt^, ^y^mw^it^m, ^n^m^^tcu^hun 

[oooii *&m&, mw^y^mmmt^-m, ^y^m-m^it^m. ^^m^^t^j 
[0002] ^^^—^—^th^t-t^^^mM^mKx.^. mWiomn^—? 

[0003] ^^^^^«fc^tc:, ^^^^V^^lvift^^tLS^-a^VM^^^fi. 
j etL^^-^bTArF^e/-^l/— !f— (I93nm) ^ffl^fc^hyy^^— ^Ijffl 

[0004] mp><z>8tg^ac:i3v ^f*. t»i^*Htf$M;iffl v^nT^fc/^yVM^y 



mmtctix^zw&wxm. 2mm) Q 
C0005] u>>ue^ 7ymm^<DmAizmtmm^<Dmwmififa±.i-z>^<D(D^ mm 

(DWM(DMliii7b>m^fhX^tc 0 
[0006] — ^ ^^^V^Xfflx^^^^O^tc^VNTfi, — ^fti^^v^JJi^ 

vxm±mmu <d * \z.mi-mm (simd tmrnm^m:^^ ^mt^m (sio ) <d 

2 

m£^&mn-i~z>3jfei)m^^(btLX\,^ 0 l*>>u vtm^rnxn, mfcmmc-j& 
^mxh^tz 0 £fc, &fcx^ztMzffim*^mij\\£nx\,^sio (Dw&^te 

2 

3¥i%\cm\<^fr, y>v^hmm^<Dmmmzm±^zmfct)X\ m^-mm^mm^} 
{^^t^E^^D^. m^mm-r^t^m^x^^ -r^-tb. ^mw-^y f r 
—i/<Dftm^^^xn. mmmm<. mi-mmz.mfc*)*M^m^mumv)h 
tbTv^c(#rF^c^3#Be) 0 mm^n. m^(D^m^<yv-~-^unxnw^^ 
mzm&irz>-tteM^<. m*<Dwmmm*mmzthx\,^ 0 
mma— mtvxtsv^ io^^x^m^^t^xox^m^tz^x^^ti^ 



®)Xfoz 0 mfe-en, ^ymmmtmrnmrnxh^t^^ti, ^y^m^M^h 

¥?nJCffil-Mffl¥-10- 161313 
#fF^t^2 : #^2000-89463 
4#fF^C^3 -Mm ¥8 -24 1913 

^#W^Cfi^l:H. Ito, H. D. Truong, et al, J. Photopolym. Sci. 

Technol. , 16, 523 — 536(2003) 
##rF^Cfi^2 : Francis Houlihan, Andrew Romano, Ralph R, Dammel 
, et al, J. Photopolym. Sci. Technol. , 16, 581 — 590(2003) 

[0007] *mw(D § . mm^y^mmmt^-m. ^ymm^it^-m^mmu 
m^mwM^h&^mmm^m^xcDim^ ^&mmxm\< ^mm&zmu 

8mzmmi£T^<4*ms<^-^nm&mmtt^txhZ) 0 
[0008] ^mw^hte. Mm<Dmm&M&^%tMzMM$im%mtefc'&^ />v#jv* 

(D^ymm^it^itm^mm^m^i-^m^^y^^Mm^Lxis^, 



o 

[0009] *mwn. mw^y^mmmk^-m. ^yymw^\^m^m^. mw-m 

[0010] j^t. *&m%&mzwm-r&o *&w<d— ^(Dju-zwxmtstiz^yvm 

mffimni&Tim&ztizzk&isatbtix^Zo -jj. 7ym*amm<Dmimizft^x 
^^^^yyuy<y—^mm^-r6^tx\ ^th^hmm^t-m^it 
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coon] *&wiz£%—&^(i)x.n(2)\^£ftz^7ymmmk^iz&\,^x^Ri3ite 
s^T-^^^^im^ (T g ) &mtbz>^tfcxzz> 0 ^(D-m^w^m^ 
[0012] -jj, ^(D^y^mmmt^mx^ m^it^^m^r^^hun^^ 
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[0014] *mx^£z-m^(3)x*m£nz^7vmmmk&®)te, -Lk-^cdxjk 

k<Dtmcx~hz> 0 -rt^ib. —^(3) ^fe^T. Ribw%mmi~25<Dmvt(DT 
r-fco-c yymwLi-. &tmm=f-, tfoMiw^. m.mw^. xamm—mm-m^ 

^-a ^"-rs^a^-a A,-Cii«tV n 0 R2~R7fi~ <Dte^<D^K£*lXti&fc>&V ^ 



[0015] *mw<D~f&5£(4)xte(5)x*m£ftz^7?mmmk&m*. ±is-^(D 



Wb3] 




(3) 
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X*7Fl,tLh?)tmC-elbZ> 0 -tt£t>h, -J&xt(4)Xli(5) (C&V^T. R2, R3, R4, r 

^coT/^^s-^fcoT, ^^d^ mmw^. ^nm^. mmw^^/ux^ 

V\ R10<bRll. Rl2kR13tefe<§-LXm&l&f&\^Xh£<. ^^fig&f , 
ttl, bfiO~2(DM#Cs ctt0~2<Z)fii!cT-fc-5 o 




[0016] *:^PJO-^(6)T'^tb5^7^^fb^(i % ±ffi-^(4)XI±(5) 



<DbfflZT°&>Z> 0 1-fc*>*>* — jt£5t(6)M:fo^T. R2~R7, R9~R15fir<7)ft:^#J 

^vf^m^, Xtipzm&l -25(DmmVt. 53^^UliSt©7;^;H-efc 
oT, ^HfJjjCT-. ^l^T-, SitMi^^s ^tt^m^-^A/TtctV^ R8{i#/i^ 
^Hli±^fl/>I, ^L<(im^-efc5 0 RlO^Rll, R12&U3. R14^R15 

^WV^^gcl~25<7>T^U;/£T-fc3 0 afiOXfil, bllO~2©l|Cs cfio 

~2(DS^:T*fe5o 

[fc6] 




[0017] ^0^<D-^(7)X(l(8)-e»^n6-a^^^^{b^(^V^T. 7^/^^ 

^^if^/^n^y^ny^y— /t-«ig^Wi--5^^{-J:-5 

{i(2)T*^Lfct)<7)^I^CT*fc§ 0 -ttett^ R2. R3, R4Kfcr<E>fc-£$&£H4K£:^U 
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Wt7] 




(8) 

[0018] ^P^^=t5-^(9)T^^^^^^^b^fi. ±15— j&5£(7)Xfi( 
it. #tc:#gl^'B'*frSrWi-5ri:^«t5^{i % ±15— AS3fc(l)XM:(2)-e^Lfc: 

Wk9] 
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[0019] *&miz£z—&&ao)X'&£ihZ&7vm$i&*-<k&Mte. ±ia— na^co) 

r£«r4#»£-r*M¥i&#^-*l, 000-1, 000, OOOWg-^y^JS^fk^ 
"CfcoT, Rib, R2~R8(irc7^^:^^^tt«^l : L<^ft^t>/ £ ^V^[5Sl9^|#^cpg^$n 

Wfcio] 
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(10) 

[0020] *mMiz£z-f®5£(ii)x*m&nz^7?mmfr z F<kG-mz. ±m-i&m6)\z 
-t^mmt-r^m-^w-^^-mi, ooo~i, ooo, oooco^-7ymm^it^ 

(6) T*^Lfck<D£|^C-C*£>5o 




[0021] *&mz£z—mi£(i2)T?mztiz^7vmnft*ik&Qii^ .lie-^o)^ 

<aft-rZ^kizJ:Z>%]3k. ^^jv-frvW?^;— /MHi££Wrs:i<H-«l:52b 
r.^Sr«H»i:-t-SS* s P*&^?-*l, OOO-l, 000, QOOCD^zrymfcft^ik&m 

9) T^Lfct»Oi:I^C-efo5o 

Wbi2] 
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[0022] &mwiz£z>— ^(i3)jm(i4)x-m^ti^^^mmi^it^mn, _lie— 
(4) xtt (5) ^famom^tt^^ft^^Ay-es-^-frb^fc^^'fb^^-e 

x~m£nzmvmi,mtt^&^k%¥FWtti-&mm¥ L ty / A^SLi, ooo~i, ooo, 

J&J&fe(D&Xftf-^l,<ts:\,\ R2, R3, R4, R9~R15firc7)ft:-g^<Dttg 

■So 

Wkl3] 




Wbi4] 
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[0023] ^(15)Xfi(l6)-e*$tL$^^iS^^b-a-#»{i> -LIE— 

«! it (7) Xtt (8) {cfS^^fi^tt^^ft^^Ay-cm-a-lirLfefci^ fr^-{k&%)X' 

12-^(1) Xtt (2) T^bfct>W^PCT^o -Ttttt. -^(l5)X(i(16) 

^*^n^'9ML^^tfr<!r^#m^i--5fi*TO^T-»i ) OOO-l, 000, 

^R9«f*i|fi3£*tti"s -fl^^ (7) Xtt (8) T^Lfc&tf^l^CT'&So 
ttkl5] 
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(16) 

[0024] *mwiz£z>— m^a7)x*m&nzmvT&^m&&^&^t&¥fWi.k'tz>*a7>y : m 
mft^-ik&mn. ±15-^ (i 3) ~ (i 6) ^fem^fi^t£<7)¥»f££: a — bv?^ 
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mm^&^kfrhwmmzmti. m^^st^Tsim^tmtt^o tit, &m-£> 

^^-r^tizx^m^ns -tm-m^:(i)xa(2)x^tih(7)tmcxh^ 0 -r 

*i, ooo~i, ooo, ooo(D^^mm^it^xh^x, ft^m^tixyh'h 
^^m&ia-zmwLWrf&ig, i&m\$i<D&x-tftx?j:<, ft^m^tL^hK^^m^ 
ia-£mMztt~tz>t&m&, j&m\£<D&xi&^L<f£\,\ Rien^fDit^tD^m^ 

feuiiitoT^it'feot, z7ymm^. wtmm*. m.nm*. ^mw^. 

Wbi7] 



CF 3 




(17) 

h^^%w^it^<o-^m^^m\^mm^tz.h(Dx^ 0 m^fe 
temtDMbisXte, ytm^m^m^m^(D9j]^x^m^m^&xhti,uw 
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^/Wsjf=./uas. :^Mrv/#/U/K— /US, i-^D/K^i/^/UTKn/l/S^^J^T'^S 

^^vVl^^ri/rc^/Ug, ^^/K^^y^^/l^ 
% ^h^rvC^atVug, -<^/U^-dr^nk 0 /U£ N ^^^/U^^utVuS. 

^h^Wy^A-g&iftf^f tjtL^o Sfc7KSfe£l£*tL-Clf=/V' 

{i\ hV^jWJ^m, ^/Uv^/ui/y/uS. ^/v^^/WsVjvm, hV^^ 

~>y/uS, i-^ntvu^^/u^y/us, ^^/u^-i-yptvu^y/u^, hy-i-^ 
nt°/u^y/v£, t-yf^^f/v-yy/ui, ^vuv^-t-y^/u^y/uSs hy-t 
-y^/u^y/us. 7i^;v^f/i/->D/n, ^^/uv/7^— /i->y/i^ hy^^^ 

/us, ^yt3-i7i^ ^y^Mv^s, ^/i^m'/us, ^^Tn^s, ^-y-y/us. 

-^p-/i^ N ^^^-/ix£ N yVl^y/l^ Tv^V/US, t°-<n-r/U£. 7^n-f;ul 
% Tif^-f/U£, ir^-f/US, T^ycr-T/US. ^nt^cMVUS. y^yyct-f/t^ 
ynhZ-Y/US, tW^I, vut^S, 7"7D^^S, y-y-^Z-f/UX, 
^/Ug, ^O^yV/uS, 7^0^!, --ry^^n-r/US, r^^n^l^ -J-^MVi' 

[0026] K^^^ttSSr^ffl-f S B #j£LTti, ^tf>Ifc:^t£2£(c < J;5^Mi&3tet£Rtf 

m^o^^m^T/w^yTK^^o^tt^ig^-frsr^T-fet), ^tos 
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[0027] *&w<D<a7vmmmt&m. ^y^mm^it^m^^ ^ &*ft\z<g£ti 

mmmtek'zmmz.-tz>^ktfx£z> 0 &mmkLxni%mmi~25(nmm. 9? 
^m>^<nm^<Dm^mm^^^i^mmmit7Kmmxh^, ^^m, ^ 

yptVl^S, -ry^cftVWfi, v^P7°PtVl^ n-^PtVuS, iso-^nt 0 
sec-^/l^S, tert-^/^S, n-^yf^S, ^D^V^vl^ S ec- 

^~;UM, 7x^yul, ^<^,i^ 4-^h^r^-<^v ? yl/g^^3iS0ij^-e^ N _tfg 
T/^^>^J/^==-/\yMtVXi-itert-y f h^>tl/^^^& s tert-T^tt 

=■ /^m&m^x^Zo T^f—sumk^xi-z, ^b^^/i-m, ^b^>=^b^->^ 
y^M^^ ^-tv-tv^s. ^^y/i^ tv^a^vu^ ^y^ u y;um. ^^yp-r 

^S, ^y^MVl'S. ^/I^h-f7l^ ^f7n^/l/I, ^-^r-y-y/l-S. -^n^yi^ ^ 

r^fv^m. r^v/i^s. t°-<D^s, ^-<P-r/u£ N nf^^/i^ 

% ±y<^4/^m. T^yp^S. /nt t tn^;H > ^^yp^^ ^PlV-fVbg, 
^-UTfrsf/i'M, 7-vp-</w£ x y-^^y^/uS, ^7^/^p-Y/^S, ^<vy 
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[0028] ^fc. &mm^m^£j£&<Di%m&%nAirzzbi>~^mx'hv). u^h^v^s 

^y^ay</—/um^m\^(D7^mmxh^x s TMv^(D^m^M^xmm^E. 

(D^mmx^m^m^tftm^mt^^xu^HtL, ^ti^myt^-^t^ 

x^xT/^vm,^mfj:^m^^htLxmm^^t^mxh^ 0 
[0029] ^mm(D^-7ymmmt^m. ^ymm^it^-mt, *#m. 

m^%Lt£t^^Tti<D?^zf<D\si?xbttWz&\,^x^%}x&y^ m&^k\^(Dm 
m&jjfe&^7txm^^^tfc"imxibZ) 0 
[oo3o] *mw<D^-7ymmttirik£-mz. -jk^(d ~ (9)x^i,t'^-7ymmm^ 

m*mkn&. ^^^^ti^^xi^t^m^^tih^xm, -^st(io) 

-TS— fl£5t(l0) ~ (17) <D\ ^-rthfrCD^ymmtt^it^fy). ^^(--a ^tb^TK 
^So-gPXtt^^aSt-i-oT^S^tLTV ^r<?:^#miri-5-^ (10) 

~(i7)c^v^n^^^^i«5>T-^^i-c$>§ 0 

[0031] ^0^O^^^^^#j^*m^^tg^mS^*^^)^0iJ^i-5^f>«, 
/nc— -tvK ^-u^^^. ^7yi^7^y, S/v-sS/u^itSyo. ^-7yMy^;v 

G-*mmxfr% 0 

[0032] ^P^^^^^^^^fi-^^feiLTti, -^^^ffl^n^ST'fc 
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[0033] vViJJVM&te. 7i/*/l'm&miiiMfo^^7i/*'l'fflteM<D&l£TX\ 

[0034] 7^/^fi^^^J^L-tfi#(c:pg^tL^cDTii^i^^ Mti^xrymt^ 

[0035] fi-a-R&fciJB t ^5KJt£3^»tt<Kr t-ffi^tLJfct \ *<fc, S^Jc£t-*3V vrtt, fi 
^vi^y^/i^h^ft^^hi^ h;ny, S/ycr^^l^ftW^ifczkfSf^ y 

m^±.&m.^xbi$imx%z> 0 ^ti^^(D^ot^^-mxm.nmnm^x 

{-<t«9iSi:^M$tt, il^{±20~200°C^W^U<, ^k:30~140°C;W£LV\ 

[0036] Wllt^^^fi^tt*«fll^T-«^JR«jK*ffl i \ ^*ntf>2f *fcT- 

[0037] S^/te^i:LT(^#{-|5g^t^5tC»Tii^V^^ % ^JtLtTi^, Mo|, w 

i?k>— k '^-rwj^KT^jvT^y-r— hi/?*vh\ ^{b^y^xV, mt?>- 
rxFzstjLX&e-iZLw f&w&tuxvx^ m.m^y-^— (c*i-b-ciomoi%^^o. oo 

lmol%, #J$lXfi, lmol%A^O. 01mol%T?fc^) o 
[0038] jfcttS^LTtt, TA^/l^T/I^-^ X/l^l^^^Sipff ibtk hyy 
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-f KjfcifW^T/v^/WTyw^— yA^'fK^ ^/I'T/i^— yAiyyp^-YK, zc^/u 
tru=7^h\ jyzfvK°J\sT/^=- yiv^ypyVK, 7'f^7^^- yiv^yp^CK, -C 

t^^^D7l'KI^t , (D7/W^!)Al^ ) T^h^-n-y^-r-r. 7"h^7^-/U 

[0039] m^^^bTttS^RJc£S:PWU^»tnfi«t<, f^ffjfct>tf>£L-C. 

, — ^ifv, -^yy>, is?v*^?y-Wj:l£<Dm{kfrm&. wmtmM. yca^A 

®^tt-70~200 o C;W£lX, #t'-30~60°C7)W^b^o 

[0040] if^i^fi^fi. *Mg£#&T. —ytrtv^ d-^a, e^if<z>* 
^&JRftHfc*\ >vi^r-y^ =5-9^^ s<-rw^ ypA, ^yy^ N y^y>x>- 

[0041] S^^LT{i#tc:|5B^$tL5'b^T*{i^v^, mt^xm^ tt(n)*o7-i>\ 
8c (III) ^o^TK, $c (II) T^p^K, ^ (III) 7*DT>fh\ ifc (II) Tirx— K »(III)T 

-^-fH\ — ^y/uyo^K, i/ycip^^ri/yu— y'rjvTiLT'— k =• ^y/uyy^— k 



□^y^voi^ )V) —y+DV^ =-y>r)V (II) ^*)-7 jViruT^ ^T^Y-T— Y"rY"7 
✓MTV— K ^y^(U)b])y^ciT't^-jUT±hi-— hv^M'FV— k —s^/H 
II)Tir5vi-T1?h-?— h^hy/MTlz-K ^{bD^Adll), n>?^Ahy^(hy^ 
=./U^^»M;^a7-rH\ ^v^A(II)t^(hyy/i^nTi?x— h) , J* 
(1\)\?*{T^/VT^Y^~Y) . '^JVMll)2-^;ls^^/=^—Y. ^yv*7 

j*(myu^h\ ^v^AdD^DTMr, ^y>^ a (id r-r^VK. s^jvmi 
i) K, ^yrirh— hy^hy* (hyy ^-/M^y^y) /^^^a (id 7^y/i- 

nt^(Tirhnhy/i/)/N^^A(II) % ^ypnt^Kyy^yM^y^y)^^^ 
(II). ^adt^c^^y^hy^y^^Aai) , /°7^^A7tf/u7tft-h, 

^D7^fH\ 7°7f^^At-7 (hy^/^^^^)/^Kd^o^K^if<DS#^ 
JM\ i&fc^^y-Mlv) . ^-T-^Ahy^Tir^/VTirh^— k ^-7^yyJ*lf^ 
Tir^-^T-feh-7-— hv^nyK, hyyh^M^y^y^yi^yyn^y^y^^/U)^ 
— [7A(IV) % t'^(v/^ci^^v?3i-/^)^-r7Av J ^ayK\ fc^(~yyu^y^>?:r: 

-/H^^-^Av?^ D yK^^cDa^«7)^^Lv^ mmmt^xa. mm^y^ 

— {-*j-LT10mol%^)^0. 0010101%. £f£L<te, lmol%/5^0. 01mol%T^-5 

o 

[0042] ^jte^LTte, T/^JVT/^/^ly^ TJ^^T^^J^t^frmfhfi, # 

hy^otvi^T^— yA N hy-ry^dtvi^T/u^-^A, sy^yy^/wyi^— yi^ h 
y-2-y^/uy^vur/i^~yi^ hy-3-y^-/^^T/^— yi* N 

^^T/^=-^^ hy-2— y^/l^^vvWT/l^—yA, 

/l^yA, YV*?^/^T/^—y'J±?j;¥<DYVTs\'*;l'TA'TA'K~<7^. v^fvU 
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^^$r?uy4Y\ y°otVUT^— [>A-fe^^ryc3^-fK. -<yy 'f^7/U^^At7 

$xT<Dmmx3b% 0 

[0043] fi^^LT«fi^KJ^^[l.Sb^fttl(^J;<, \X$tmteh(DbL,X, 

^te-70~200°C/W£lX, ^(C-40~80°C^^U\ 
[0044] #^5f^^^^^^X(i^^^^^X(l7K^*«^&^L 

mtm. sm, mj±Tx<Dmm^ttt£¥(D^m^mxfoz> 0 

[0045] ^P^idi^^y^^^^^^^M^m-r^^&^LTti, MTt&mm 

mm^mm^xm^. &mz£^xf&m^zjjm%m\,^tfr°jmxhz 0 &m 
-r^mmmti^xit, m^it^m^mx^ti^m^mm^^^K r-th 

^ y^vi^^vi^rh^ v-yo^^-th7^ N ^f;Ky7v^h>, 2-^7?/^fj:b* 

^— Tyiyxn^-y^n/i^— f;^if©^i7/^- ^ 



? 
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[0046] ^^m^^^huntLxn. M<DftmK£VT/uxv7kmm^tt-tz>mffiVk 

>-^U— if— imi57nm^f^£;ft5K£^i»C>F2U— If— fflzKv^U^ 

J;9T/u*lJtt7K^^{-^i-^^^^^<bi-5^rp^J^J{i.^=¥if^/^c2^ 

[0047] ^mM(Du^hum^mi^^^mm±M^^^xnm^mmt^<. it^ 
&mfbnz 0 ^tvb<vftm^±mzm&xm\<^xh£.\<^ 2m^x±^m^^ 

20fi»^^@^^-/ e C^^^^$ntCl«. «:#^^tt^fg:T-r5ffi 
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[0049] ^mxm^^m^/^—miiW^m^n^^K ^-MMnx^me*^ 

ilgtciffi v ^-a-t^^f mxh% 0 

[0050] ^P^(C = tS-^(10)~(17)T^bfc#^5/*i«^^b^. ^^F^^ttS 

Ru, ft^fti^&ti&7kmm<D-&jia^mmmmzj:^xi&m£ 
nx\,^k£w&t^z-f&^ao)^(i7)(D^vmmft^it&mfc. 
^s<^*m/<y^—i/ttmt\,xnm^m\<^z.kfrx%z> 0 ^m^^^my<^ 
-isunt^xi^ m±mmi?*-s<-^-btfm^it&)xh*), 
- btfntL.xte/<y7T-=t-bm. /<yiy<-^3^m, ^tih^mm^^m 
xhz>„ ^m<D^ymm^it^it^^m^mm:^^^t^hMm 

zh^x^-^rs-ym^mn. f^m^mm\z.hm^x^, ^^tc^ns 
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tt.mim^mm^ti^x^x^mm^^tcm^^^k^mxh^ 

[0051] *^0^^cJ:5^7^m^^5>^^(c:fcv^T¥^frxVw^ffl/^vy-^TO^ 
LT^fig^^^-StiMwl, OOO—l, 000, 000, £?£L<(3:Mwl0, 000~500, 0 

-e#&V\ £7c, ^frxV^^^>^>y-^TO < ^LT{i^^<^100ra±WT 
gj&s&ST?&!K 150°Ca±-?fc5^;W;£L<, 2OO°C^_h^fc3^/^j;90;£L 

tows, $.tcte%mftvxmmnmti-z^tfr®3kwjx°&z 0 mitmt^x^ 
^mmmtm. ^y^r^-bm, ^v^m. ^tf*^m. ^ur^m. mm^m 

mmtyu^-r^th^rnxm, ^L<mm^^ 0 ^mfc^/^**^^— 
^-r^mti^xn. m^&(Dijm$:hh\<^^bfrx$, w^m&nf^^K m 

[oo52] £xt, nMm^xv^mwnmMnmm&Mrtemzmw-tzfc, ^mm^hh 

mmm 1 

[0053] Ut^m2(D^\ 

Mfcis] 
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[0054] 50ml(7)SUSM^-— h^U— zfK, 2~T±^/U- 5-/^^^1(37. Og) , fSk 

##ftf (gc-ms) -c^WLfc^m. it^zcD^m^m^w- mv£faiRtfm®ifc 

IR(cm-l): (Mtt^l, 2(Dm&W) :3294, 3069, 2979, 2947, 2877 
, 1697, 1448, 1273, 

1240, 1198, 1164, 1149, 1099, 1033, 979, 709, 636 
'H-NMR(TMS, CDC13): (Mttfrl) : 1.36(m, 1H), 1. 52(m, 2H 
), 1. 83 (m, 1H), 2. 94 (q, 2H) , 2. 97(brs, 1H), 3. 14 (m, 1H) 
, 3. 28(brs, 1H), 5. 84 (dd, 1H) , 6. 22 (dd, 1H), 6. 99 (s, 1H) , 
(m&{£2): 1. 31(m, 1H), 1.52(m, 2H) , 1. 95(m, 1H), 2. 97( 
brs, 1H), 3. 00(brs, 1H), 

3. 06(brs, 1H), 3. 14(m, 1H), 6. 14(dd, 1H), 6. 22(dd, 1H), 
7. 05(s, 1H) 

l9 F-NMR(CFC13, CDC13) : (Mttfrl) : -78. 82(q, 3H) , -78.63 
(q, 3H), Ggt£ffc2): -78. 82 (q, 3H) , -78. 63(q, 3H) 
GC-MS(EI): (Mttffcl): m/e 302(M + ), 237, 217, (Mttffc2) : 
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m/e 302 (M + ), 237, 217 



[0055] t<k&y>)3<DG-J$.] 



Wfcl9] 




-OH 
CF 3 



NaBH4 



EtOH 



OH CF 3 



-OH 
CF 3 



2 



3 



[0056] itSK^iP^. Jt^SrffltXLfclOOml^^^^a^, ffc£^2(5. 2g)^-f- 
A'T^a- /U(25ml)SrAtt. £fflT«#UfcJ&Se>NaBH4 (0. 3g)&*n*JfcgL ^ 
a-C30^ra^L^o rt£tt*r4frttfflfe( 100ml) mtCv^y 

/D^ux-f^ (200ml) SrJPx.TamLfc„ -Jf^LT^ttJl^^ «&?nfiW 

#.3 : ^{£#4 = 64 : 1 9 : 1 1 : 6T?feofc„ 
fc£^3 

IR(cm-l): (Sttfrl, 2, 3, 4(D^m) : 3425, 3068, 2979, 2933, 
2908, 2868, 1314, 1281, 1225, 1202, 1166, 1151, 1140, 
1052, 1042, 1004, 979, 719 
'H-NMR (TMS, CDC13): (Uttffcl) : 0. 52 (m, 1H) , 1. 28-1. 53 ( 
m, 2H), 1.83-2.39 (m, 5H), 2. 60-2. 99(m, 2H) , 3. 6l(t, 
1H), 6. 01 (dd, 1H), 6. 22 (s, 1H), 6. 27 (dd, 1H), (Mtt#2) : 
0. 93(m, 1H), 1. 28-1. 53(m, 2H), 1. 83-2. 39 (m, 5H) , 2 
.60-2. 99(m, 2H) , 3. 71(t, 1H), 5. 91(dd, 1H) , 6. 13(s, 1H 
), 6. 27(dd, 1H), (gt£f£3): 0. 52(m, 1H), 1. 28-1. 53 (m, 2 
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H), 1.83-2.39 (m, 5H) , 2. 60-2. 99 (m, 2H) , 4. 05 (t, 1H), 
6. ll(dd, 1H), 6. 27 (s, 1H), 6. 27(dd, 1H), (St£#4) : 1.03 
(m, 1H), 1. 28-1. 53 (m, 2H) , 1.83-2.39 (m, 5H) , 2.60-2 
. 99 (m, 2H), 3. 95 (t, 1H), 6. 27 (s, 1H), 6. 27 (m, 2H) 
I9 F-NMR(CFC13, CDC13) : (Mttffcl, 2, 3, 4<OM&yo) : -80. 01 (q, 
3H), -76. 08 (q, 3H) 

GC-MS(EI): (Mttffcl): m/e 304(M + ), 286(-H20), 267(-H2 
O, -F), 237, (M1kfc2): m/e 304(M + ), 286(-H20), 267(- 
H20, -F), 237, (Mt£f£3): m/e 304(M + ), 286(-H20), 267( 
— H20, — F), 237, (|H4^4): m/e 304(M + ), 286(-H20), 26 
7(-H20, -F), 237 

mmm 3 

[0057] rit&Vo4<D&J&] 



[0058] WffifttM^ m.WttffiZ-tilOOmicD-r^m??^^ 2-7±?-/U-5-;/\s 

^/^w(64 g ). m&m.±iz5vrt%<Ds<7i??j±&mwLfrmm(3. 4 g ). 

Tjv^l—jv (200ml) SrAtl, ^7^rt^7K*#ia^,T^LT^S-ei4B#Pflfi#L 
fc 0 SJ^^Tm, rt^£-!?^fhT*&U M^^J±^^LT-fk^4(53. 3g) 

[0059] r{fc^5(7)-^fi5cj 

Hk2i] 



Wk20] 



o 



o 




1 



4 
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[0060] 50ml<DSUS§W— ifrkV>>4(50. Ogh if|ii»(0. 41g)&AtlX 

&£tLfc„ r*U-^ ^■D"7/\y^-uT±hX73. Og) £:i;<9l/\H. 60°CCO^/W^-e 

?nmw7K(-a#\ ^-ry^ntv^— 200ml) *Mxxm\&^ti 0 —m^mx^ 

^K/KNMR)S.T>^^^D-7h^^Kfi^ff (GC-MS) Tr'^Lfcfef:, ^ 
#1 : Mtt^2 = 70 : 30X*hotz 0 

IR(cm-l): m&fcl, 2(DU&m : 3301, 2960, 2877, 1696, 145 
5, 1367, 1322, 1273, 1238, 1194, 1163, 1027, 977, 719, 
697, 651 

'H-NMR(CDC13) : (Sttffcl) : 1. 10-1. 70(m, 7H) , 1. 91 (m, 1H 
), 2. 35 (t, 1H), 2. 50 (m, 2H), 2. 91 (d, 1H) , 3. 01 (d, 1H), 
7. 07(s, 1H), m&fc2): 1. 10-1. 70(m, 7H), 1. 73(m, 1H), 2 
. 32 (t, 1H), 2. 65 (t, 1H), 2. 81 (d, 1H), 2. 95 (m, 1H) , 3.01 
(d, 1H), 7. 06 (s, 1H) 

19 F-NMR(CFC13, CDC13) : (^ttfrl) : -78. 82(q, 3H) , -78.65 
(q, 3H), (m&ft2): -79. 07(q, 3H), -78. 49 (q, 3H) 
GC-MS(EI): (Mttffcl): m/e 304(M + ), 286(-H20), 263, 23 
7, (^+£{£2): m / e 304(M + ), 286(-H20), 263, 237 
5 
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[0061] t{k&V06<DG-f%) 
[<fc22] 




[0062] 1, OOOmfcDSUSgW— {t^5 (91. Og) % Sttj^_hi-5wt%<£MU 
^-^A^iB^bfcM^O. lg). ^y^cttVU^—^/K 300ml) ^AttT^^fb 
fc 0 ^r—h^U—y ^WL^t^ik. 100°C(D^/^^TiP^b/c o 

^(CTk^^Ab, h^U— ^ftcDji^SMO. 7~1. OMpat'^J:9l- 

1 

-fh-C*«ifiU «^£}g|*fiLfc 0 rtl^n-^yT'Sg B B B L-Cfifeg a B a (82. 7g) 

^D^h^^iTS^flrff (GC-MS) T^fLfc^I, <t&yo6<D4m<DmVkt£ (M 
^i~4)(D?^^|-Cfcofc 0 IMWitfi. Mttffcl :^£f£2: J|ttfr3:Mtt#:4 
= 37 : 36 : 1 7 : 10-efco/c 0 

IR(cm-l): (^f£#:i, 2, 3, 4<D'U^m) : 3448, 3093, 2958, 2915, 
2867, 1457, 1281, 1227, 1204, 1162, 1152, 1138, 1051, 
1019, 994, 930, 850, 716, 671 
'H-NMR(CDC13) : (Mttfrl) : 0.90-2. 42 (m, 14H), 3. 89(t, 1H 
), 6. 33 (s, 1H), (m&&2): 0. 90-2. 42 (m, 14H), 3. 75 (t, 1H 
), 6. 33 (s, 1H), m&fc3): 0. 90-2. 42 (m, 14H), 4. 00 (t, 1H 
), 6. 29(s, 1H), (m&ft4): 0.90-2.42(111, 14H), 4. 03(t, 1H 
), 6. 44 (s, 1H) 

19 F-NMR(CFC13, CDC13) : -79. 98(q, 3H) , -76.08 

(q, 3H), m&fc2) : -80. 00 (q, 3H) , -75. 99 (q, 3H) , (Mtt# 



3): -80. 00(q, 3H) , -76. 02(q, 3H) , (St£#4) : -79. 93(q, 3 
H), -75. 99 (q, 3H) 

GC-MS(EI): (JUtfrl): m/e 306 (M + ), 288(-H20), 260, 23 
7), (m&W2): m/e 306(M + ), 288(-H20), 260, 237, (Mttffc 
3): m/e 306 (M + ), 305, 288(-H20), 260, 237, (^14^4): 
m/e 306 (M + ), 304, 288(-H20), 259, 246 

MMM 6 
[0063] Uk£rVd7(D&m 



[0064] »$fE?fr£PS N Jf £N^iSf;tfcl, OOOmlCD^Si77^=tC, ffr&*£(64. 9g) , ^ 
??V/^tefoyo(36. 0g),p<^>'^/^^(5. 3gL h/l^n^ (325ml) &A*Lfc. 
m^90 o C(D^/W^^0H*ibT3^r B m^Lfc o r^ts^ SJ^^S^&fP 
*#tM-2£#\ h/^^500ml^D^TtttHLfc o ZlS^LT^ttiJf £<b<9. ISfP 
^TKT^^bfc^. 7x/f7-^(0. 33g) SrflD;tfc„ mbftfcigig&fcifitU ft 

^m^fWls (NMR) X Ittf n-r Y^y^m^mVc (GC - MS) T'^LfcM 

tt#3 : Mt£#:4 = 38 : 34 : 1 7 : 1 1 T*&ofc 0 

te^#)7 

IR(cm-l): (Mtt^l, 2, 3, 4<E> : 3301, 2955, 2874, 1688, 

2634, 1455, 1203, 1171, 1143, 1050, 1022, 1009, 946, 
815, 715, 660 



Wk23] 




7 
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•H-NMRCCDCIS): : 0.75-1.55(111, 8H) , 1.75(m, 1H 

), 1. 95(t, 3H), 2.09-2.45 (m, 4H) , 4. 91 (m, 1H), 5. 67( 
m, 1H), 6. 18 (m, 1H), 6. 21 (s, 1H), (Mt£f£2) : 0.75-1. 55( 
m, 8H), 1. 75 (m, 1H), 1. 97 (t, 3H) , 2. 09-2. 45(m, 4H), 4 
. 82 (m, 1H), 5. 57 (s, 1H), 5. 67 (m, 1H), 6. 18 (m, 1H), (#| 
tt&3): 0. 75-1. 55 (m, 8H) , 1. 75 (m, 1H), 1. 96 (t, 3H) , 2.0 
9-2. 45 (m, 4H), 4. 98(m, 1H), 5. 67(m, 1H), 6. 05 (s, 1H), 
6. 18(m, 1H), (Mttffc4): 0. 75-1. 55 (m, 8H) , 1. 75 (m, 1H), 
1. 96 (t, 3H), 2. 09-2. 45(m, 4H) , 5. ll(m, 1H), 5. 67(m, 
1H), 5. 80 (s, 1H), 6. 18 (m, 1H) 

19 F-NMR(CFC13, CDC13) : (^ttfrl) : -79. 29(q, 3H), -77.00 
(q, 3H), (Mtt#2): -79. 09 (q, 3H) , -77. 14 (q, 3H) , (Mttfr 
3): -79. 00 (q, 3H) , -77. 34(q, 3H) , (Mtt#4) : -79. 09(q, 3 
H), -77. 65 (q, 3H) 

GC-MS(EI): (Mttffcl): m/e 374(M + ), 359, 314, 305(-CF3) 
, 288, (Ml±ffc2): m/e 374(M + ), 359, 333, 316, 305(-CF3 
), (mmfc3): m/e 374(M + ), 356(-H20), 305(-CF3), 288, 
(Mt£f£4): m/e 374 (M + ), 356(-H20), 305(-CF3), 288 
MMM 7 
[0065] m9?*ik&mS(D&f&\ 
Wb24] 




[0066] isafeifcaw, mw*&ffix.tzioomi<ni-xm-7 : 7*=i^ ik&ysziiz. ig) > « 
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N) (0. 44gh ftin-^f/Kl. 0ml)£A*l. ^^^F^SrS^T'gmbfCo rtl 
$:60 o CW^-'Y/^^-C*P^UT18^Fr^f*#b/c o KJ»T^ n-^^(600 

mi) ^sal-ciu^u ^utifcjBSrBwttjut, ^n^55 o c-ci8^F B m^b, e 

^0&#iJ 8 
[0067] r^5>^^^#)9^^J 
Wk25] 

ot -ha -3n.it a *=f-n.7'j ')>i.Mi--3~=f->\. 

[0068] ms&Giism. wfcttmttsQvcMn^m77tt\^ it&toaa. 5 g ) . <* -hj 

7y^o^/UT^y/WBfct-^/U(l. Og),AIBN(0. 20g),RKn-^/Ki: 
0ml) ^AtL. 7^=»F^^M*-eS^Lfc 0 m^r60 o C^^--f/u/^x-e^PfRiL--C18 
iSIBHtttUfc. SJ»T^L n -^V(120ml)(cSAbTit^U ^jsdcbfcifc 

m&m&ist-o m^55°c-^i8^^u &&m&<Dnft*ik&M2L(i. 3 g ) 
Hi(B0fl 9 

[0069] ^m^it^-mm^^Li 
Wb26] 
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[0070] if^^#X.fc300mlO^M7^='^. {fc-£^7 (10. Og) % 

>VT¥^S=f->V*$W\s— h(6. 3g),AIBN(0. 35g) % ^/U^/U^rb> (82ml) 
, n-KfV/M/^^y(0. 22g)£rA*k 7^^rt^*-eB^b7c 0 ~*l£70 

SALTtf #U ^U7tM$r^«9ttibfc 0 '^55°C-ei8Bf ra^Mb, 

«0iJ 10 
[0071] r^^^ii . \2(D^m 




7 

«»^<t^^ 11 WATit^ 12 



[0072] ii^^in^. mw^m^t^oomKD-r^m-yy^^. it^iao. o g ) x aib 

N(0. lSgJ.^/^^/U^h^CsOmO.n-K^V/U^/^^V^. llg)$:Atl 

o Sf»T^L n-^i^V (430ml) Id&ALTit^FU ^bfc&m^Jfc'PttiLfc 
0 m^55°CT*18^FP B m^b, 6&@#:<Z>i«^^b^ll(8. 7g)£#fc 0 

[0073] itsfE/fci^ it^^ii^/tlOOml^^-^SJ^^^^, M^it^H ( 

2. Og), I^TKLfc^h^tKci^^XSOmD^A^T^LfCo 
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n.tLX. ztt^iPU NaH(0. 16g)%J)UZ-X30ftmffiWl,fc o £ib(^S.-<?lB# 
m^WL-fz.^, ^nn^f;Mf/Vx-r^(MOMCl) (0. 43g) &1)U7LX^UXlf% 

mmwvtco BL!t^T&. mm^ykt^/-^<DU^-mmmmxi u 200ml) 

^LTiiiiU itttSm-^l^^ (200ml) tn&AL-Cjf #U £j£UtifcJK&:5l 

11 

[0074] rj^#^{fc^l3<D-£/&J 
■ . Mh28] 



CF 3 
OH 



X^;U7y7>f;i>^J^'Jl/-h MA-3,5-HFA-CHOH 




-f 



Sfl^Hb^ 13 

[0075] it#^-»^c500mlW^^^3i^, fc3*£l7(l0. Og) , ^ 

/l^T^-W^/M^^yi M6. 4ghMA-3, 5-HFA-CHOH(3. 6gh AIB 

N(0. 53g).^/^^-/^h^(l48ml),n-K^>/^/^^^(0. 33g)£A 
*K 77^^rt^tiT't^Uc 0 rtL^70°C^-C^<XT*SpmLT18^r^m#b 
fc 0 (900ml) ^&ALT|f#U £/£Uc}±IS:£®l<9tfJL 

/t„ ^;ft,£55t;Ta8f3f B m*iU 6fe@^Oi^^^#Jl3(l7. 2g)£#fc 0 5* 
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MMM 12 
[0076] rmft*4k&®>i4<D&}$.i 

Wb29] 




[0077] mffi#tM&. MW*&Mtt500ml<D-txm77X=ii^ ik&Vol(7. 8g) „ 

Ty-^yJ-tls^tVU— b(4. 9g). MA-2-HFA-CHOH(4. 7g) „ y/^/V-)- 
yyty^^tVU—YiZ. lg),AIBN(0. 51g) ^^/U^/U^rh> (128ml), n- 
KfW^^^Xo. 30g)2rA*K ^7^F*l£^*-eW&Lfc 0 ^*l£70°CO 
^yU^-e^PSbT18SF^a#bfc 0 R^7f, n— -7"^^ (800ml) td&A 

i*^^#»14(16. 6g)£#/c 0 ^»fiGPC(^*>t?0^^-l/^)^^*fe/c o 

[3fel] 
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ft^M Mw (Mw/Mn) 


7 


ft^2_ 12. lg S55H^ft^ 
a-H7**D«*7>yjH»t-/f* 7.9c 




8.0g 


6,400 (1.42) 


8 


it^®)A 1.5g Efl^fK^I 
a t-7' f* l.Oe 




12g 


7,000 (1.36) 


9 


\\&mi_ io.og 

AT IV f 7 \Stlfr/J)V v D.uC 




^510 


11.7g 


10,200 (1.64) 


1 0 


\t^mj_ lO.Og 




|1 i 


o. /g 


1 6 ^ftO ( 1 1ft} 

±\J,\J\J\J \ x .00/ 


1 0 


•fl^fcftttl 1 2.0g 




til 2 


16g 


16,600 (1.37) 


1 1 


it^7_ lO.Og 

If *7>* 7>fW*W- h 6.4g 

MA-3.5HFACHOH 13.3s 




& 1 3 


17 2c 


14 900 (1 55) 


1 2 


<t-£®7_ 7.8g 
^»7f T/fMW'Jhf 4.9g 
MA-2 HFA CHOH 4.7g 
y****t>7?F>WJI'-h 3.1b 




fcl 4 


16.6g 


12,300(1.51) 



Hife^J 13 

[0078] HJg^!|7~12(D«^^^8~145r, ^tb^^ntV^^y^— jU^jUT± 
. 10. 11. 12. 13. 14<7)Jl!I^75. 0%. 74. 9%. 68. 8%. 74. 0%. 72. 5%. 73 

. 1%. 70. Q%^h^,m^mm^m^mm^mm^tz. 0 

[0079] N "C. ^Uv^h^^L^O. 2 /z m©^//7>7^- -C^iBLfcSL 

hLKff250nmOU^hJBISr#fc„ 12 

120 < C-e^h3i^if— if 1— f&ft^fCo *(D&. 2. 38^*%^^^ 

^TV^-^AtKa^KTK^^/Bv^. 22^X^1 5>r^m^Ufc 0 ^-fti 
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[1] 



Ria 




CF 3 



x^m^ci~25(Dii:m^, ^^v<i-xm^(DT^/umx^^ 0 Ri a> R2, r 
3»#^r te^^mw^. mmw^. mnmf-. mmm^. x^m—mm-m^ 

[2] TE©-is^;(2)-es$ji5^7y5ifii^k^iii: 
Wk3i] 



— jK^(2) I 3 . Rlafi^5g&l~25<©g£)|£©T/l'=Sp/l'£, ft©7^=/US, 
. X(«mmi~25(7)ii:^^. #&^L<ttift:|fc07/l^u£T*&-5 0 Rla, R2 

~R4(o#^ii75/^^- % mmm*. ^nm.^-. mmm*. x\^mm—m.m~m 




(2) 



[3] Tfe<o-j&5t (3) x^frz>^-7ymmmt^m ■. 

Wb32] 




^tt)Ui±it©7/^nx'fooT, -7vmw^. mmm*. i&mm*. ^m\% 

Wb33] 



R-13 R11 



(4) 

—fG&,(4) R2. R3. R9~R15<D#* tem±\ZLfcmm** ^o^Ii 1 , X 

mmm,^-, wmw^. x^mmm^-^/^xh^^o rio^rh. x{±ri2^ri3 

[fc34] 




-^(5) R2-R4, R9~R15<D#* tt&ftjwfc&ll^ ^d^V^, X 
^*JlH\ ioftf|J@(^\ Xti^^^-a^^iV^o RlO^Rll, XfiR12,hR13 



te&^LTss&7&#L-cb«k<, znm^-mm, mm, mm. x^t^w.^-^ 
TfEw-jKit (6) mai^k^ : 

Wk35] 




R 13 

(6) 

— J&i£(6) 3\ R2—R7, R9~R15<£>#* ttM&Kfomm*. ^a^Vjgr^ X 
t>L<{i#je^-efcSo RlO^Rll, R12<!:R13, X(iR14<tR15{i^LT^ 

^^LTfe«t<, mm. xt£^TBm*&£Asvt>£^m 

itl~25©7;u^rl/ylT*5 0 afiOX^l, bd:0~2(7)S^ cfi0~2tf)g£re 

tieo-jk^: (7) ^^^77 mmmt^ ■. 
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M P F3 



[8] Tfew-^it (8) : 
Wk37] 



— «3t(8) R2~R4<£>#* (i^NL{C7K*JlT-. ^n/fyg^, JUifemm 

[9] tieo-^ o) xm^ti^y^mmmt^-m 

Wb38] 




R 4 OH CF 3 



(8) 



45 




1, 000-1, 000, OOCHDS^ymmfr^lk&W: 




(10) 

-j&5£(10) <K Rib, R2~R8ttff *^3T*^bfc'bWtl^CT*fe-5o 
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1, 000—1, 000, OQO<D-£7y&ftft*ik&yo: 

Hk40] 




— Jt£5£(ll) I 3 . R2— R15. a, b. c(i|»^6-e^UfctjC0i:|^C-efoSo 
[12] T!Etf>— jR^(12)^$ix«*5iEb*ifc^tfr^^»t^SM2pi©^* 
1, 000—1, 000, OOOO^ySfW^^Hk-S^: 
Wt41] 
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[13] Tm(D-^(i3)x^^n^m^M{,m^^ts'^t^wmt^mm^^A 

1, 000~1, 000, OOOCO-a 75/^i^5>^{b^-#I : 
Mb42] 
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— j|£5£(l3) <K R2, R3, R9—R15, a, b, cltnJ&R4VxkUtb<ObE\Cl*$>Z> 

o 

i, ooo—i, ooo, oocxD^y^mmftTikG-W}: 

Hfc43] 




(14) 

—^(14) *K R2— R4. R9— R15. a. b % c{±|»3ftJl5T^Lf^(7)^iW|C-efeS 

o 

[15] TfSW-^ClSjT^^nS^'QML^^tprt^mti-^fii^MJ^a 
1, 000—1, 000, OOOfD^y^mM^^-it-^^}: 
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(15) 

—^(15) 4\ R2 S R3(iff *3S7T'^Ufc^O^IHCT*fc5o 
[16] TIE<^— JK^(16)^$nSi|fe?)3Sbmte^tP^^#m^i-5fi*TO^* 
1, 000-1, 000, 000<D-£7y3fcE5# : Hfc£-*5 : 
Wt45] 




(16) 

[17] TIB«)-«*(17)T*Sn5lfc9jSb¥ffi^tprt3c»»i:-t-5MI*5ll3~16 
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